Intracellular fate of ferritin in HeLa cells following microinjection.
It is known that following iron overload newly synthesized ferritin molecules accumulate in lysosomes. However, the way in which these molecules enter the lysosomes has not been clarified. In order to assess if these molecules can be taken up by lysosomes from the cell sap, i.e., by way of autophagy, ferritin was introduced into HeLa cells through microinjection with a glass capillary. The fate of the ferritin was studied after varying intervals with the electron microscope. Shortly after microinjection ferritin molecules could be observed in the cell sap. After both 1 and 2 h, they were found in clusters and still mainly in the cell sap. After 4 h, ferritin molecules were present not only in the cell sap and in autophagic vacuoles but also in occasional secondary lysosomes. After 12 h, they were seen mainly in lysosomes, undergoing degradation. In no instance were ferritin molecules translocated into other organelles such as mitochondria, Golgi apparatus, or endoplasmic reticulum. The present study demonstrates that ferritin can be introduced into cells by glass capillary microinjection without cell damage. From its initial location in the cell sap ferritin is taken up into the lysosomal vacuome. Autophagy is considered to be the principal mechanism for the transfer of the ferritin molecules into lysosomes.